A Gram-staining-negative, yellow-pigmented strain, designated SYP-B804 T , was isolated from the rhizosphere of Panax notoginseng. The strain was rod-shaped with a single polar flagellum. The optimum temperature and pH required for growth of the strain were 28-32 8C and pH 7-8, respectively. 16S rRNA gene sequence analysis indicated that strain SYP-B804 T showed highest 16S rRNA gene sequence similarity with Luteimonas mephitis DSM 12574 T (98.0 %). However, the DNA-DNA relatedness value between them (38.1¡0.6 %) was less than the threshold value for the delineation of genomic species. Ubiquinone-8 (Q-8) was the predominant quinone. The major fatty acids were iso-C 15 : 0 and iso-C 17 : 1 v9c. The major polar lipids of the strain were diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine. The G+C content of the genomic DNA was 71 %. On the basis of phenotypic, chemotaxonomic and molecular characteristics, strain SYP-B804
, was isolated from the rhizosphere of Panax notoginseng. The strain was rod-shaped with a single polar flagellum. The optimum temperature and pH required for growth of the strain were 28-32 8C and pH 7-8, respectively. 16S rRNA gene sequence analysis indicated that strain SYP-B804 T showed highest 16S rRNA gene sequence similarity with Luteimonas mephitis DSM 12574 T (98.0 %). However, the DNA-DNA relatedness value between them (38.1¡0.6 %) was less than the threshold value for the delineation of genomic species. Ubiquinone-8 (Q-8) was the predominant quinone. The major fatty acids were iso-C 15 : 0 and iso-C 17 : 1 v9c. The major polar lipids of the strain were diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine. The G+C content of the genomic DNA was 71 %. On the basis of phenotypic, chemotaxonomic and molecular characteristics, strain SYP-B804
T merits recognition as a representative of a novel species of the genus Luteimonas, for which the name Luteimonas notoginsengisoli sp. nov. is proposed, with SYP-B804 T (5KCTC 42211 T 5JCM 30329 T ) as the type strain.
The genus Luteimonas was first proposed by Finkmann et al. (2000) for Gram-negative, yellow-coloured and rod-shaped bacteria to be included in the family Xanthomonadaceae of the class Gammaproteobacteria. Since then, members of this genus have been isolated from various environments, including soil (Zhang et al., 2010) , fresh water (Chou et al., 2008) , seawater (Baik et al., 2008) , stratum water (Wu et al., 2013) , crude-oil-contaminated seawater (Xin et al., 2014) , seashore sediment (Romanenko et al., 2013) , tidal flat sediment (Fan et al., 2014) , deepsea sediment (Roh et al., 2008) , cucumber leaf (Sun et al., 2012) , food waste (Young et al., 2007) and biofilters (Finkmann et al., 2000) . They have been found to exhibit a wide range of physiological properties, e.g. from nonmotile (Finkmann et al., 2000) to motile (bearing a single polar flagellum) (Roh et al., 2008) , or from being psychrophilic in nature (Zhang et al., 2010) to moderately thermophilic (Young et al., 2007) .
During a study of microbial diversity in rhizosphere samples of Panax notoginseng collected from Yunnan province (238 489 3.640 N 1038 379 50.040 E), China, a strain designated SYP-B804
T was isolated on lysogeny broth (LB) by serial dilution plating. Strain SYP-B804 T showed 98.0 % 16S rRNA gene sequence similarity with Luteimonas mephitis DSM 12574 T while the similarities were below 97 % with other members of the family Xanthomonadaceae. This result encouraged us to establish the taxonomic position of strain SYP-B804
T through phenotypic, chemotaxonomic and molecular analyses.
Morphological characteristics of strain SYP-B804
T were observed using light microscopy (BH-2; Olympus), scanning electron microscopy (QUANTA200; FEI) and transmission electron morphology (H-7650; Hitachi). Gram staining was carried out using the standard Gram reaction. Growth parameters under different conditions of temperature (4 to 50 8C), pH (4 to 12) and NaCl concentration (0 to 15 %, w/v) were observed using LB as the basal medium. The pH of the basal medium was maintained using the buffer system described by Xu et al. (2005) . The pH was adjusted as follows: pH 4.0-5.0 using 0.1 M citric acid/0.1 M sodium citrate; pH 6.0-8.0 using 0.1 M KH 2 PO 4 /0.1 M NaOH; pH 9.0-10.0 using 0.1 M NaHCO 3 / 0.1 M Na 2 CO 3 ; pH 11.0 using 0.05 M Na 2 HPO 4 /0.1 M NaOH and pH 12.0-13.0 using 0.2 M KCl/0.2 M NaOH. Oxidase activity was determined by the oxidation of tetramethyl-p-phenylenediamine (Kovacs, 1956) . Catalase activity was detected by assessing the production of bubbles on addition of a drop of 3 % (v/v) H 2 O 2 . H 2 S production and decomposition of cellulose, starch and Tweens 20, 40, 60 and 80 were assessed as described by Gonzalez et al. (1978) . Additional enzyme activities, biochemical features and utilization of carbon sources were determined using API ZYM (bioMérieux) and API 20NE (bioMérieux) kits and a GN III MicroPlate system (Biolog), according to the manufacturers' instructions.
Colonies of strain SYP-B804
T were yellow pigmented, while the cells were Gram-staining-negative, motile with a single polar flagellum, rod-shaped and 0.9-1.960.3-0.4 mm in size (Figs S1 and S2, available in the online Supplementary Material). The strain could grow on medium prepared at pH 5-9 and containing up to 2 % NaCl (w/v). Optimum growth was observed on medium at pH 7-8 and in the presence of 1 % NaCl. A temperature of 15-40 8C was essential for growth but optimum growth was observed at 28-32 8C. The strain was positive for catalase, milk coagulation and peptonization and gelatin liquefaction but negative for oxidase, nitrate reduction and H 2 S production. In addition, the cells could not hydrolyse cellulose or starch. Sensitive to aztreonam, fusidic acid, guanidine hyrochloride, lithium chloride, Niaproof 4, minocycline, D-serine, sodium bromate, tetrazolium violet and vancomycin. The characteristic features that differentiate strain SYP-B804
T from closely related type strains, and other detailed characteristics, are listed in Table 1. For chemotaxonomic characterization, the biomass was harvested from cells grown in tryptose soy broth (Difco) at 30 8C for 3 days. The respiratory quinones were extracted and purified as described by Collins et al. (1977) and analysed by HPLC (Kroppenstedt, 1982) . Polar lipids were extracted as described by Minnikin et al. (1979) and identified by two-dimensional TLC (Collins & Jones, 1980) . Cellular fatty acids were extracted, methylated and analysed according to the standard protocol of the microbial identification system (Sherlock version 6.1; MIDI database: TSBA6; Sasser 1990).
The predominant respiratory quinone was Q-8, which is consistent with members of the genus Luteimonas. The polar lipids observed were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and an unknown polar lipid (Fig. S3) . The cellular fatty acid profile of strain SYP-B804 T is listed in Table S1 . The presence of iso-C 15 : 0 and iso-C 17 : 1 v9c as its major fatty acids indicate its affiliation to the genus Luteimonas; however, it differs from other type strains in its composition and, thereby, its distinctive characteristics. The genomic DNA G+C content of strain SYP-B804 T was analysed by reversed-phase HPLC (Mesbah et al., 1989) using Escherichia coli DH5a as the reference strain. The 16S rRNA gene sequencing was performed according to the method reported by Li et al. (2007) . The sequences obtained were compared in the EzTaxon-e server (http:// www.ezbiocloud.net/eztaxon) (Kim et al., 2012) and aligned with sequences of the most closely related taxa using CLUSTAL_X (Thompson et al., 1997) . The phylogenetic tree was reconstructed using three tree-making algorithms, the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Fitch, 1971) algorithms, using MEGA version 5.0 (Tamura et al., 2011) . The evolutionary distance matrix was calculated using Kimura's two-parameter model (Kimura, 1980) , while the stability of the trees was evaluated with 1000 bootstrap replications (Felsenstein, 1985) . DNA-DNA hybridization between strain SYP-B804
T and closely related strains was carried out using the fluorometric micro-well method (Ezaki et al., 1989; Christensen et al., 2000; He et al., 2005) , with eight replications for each hybridization reaction.
The almost-complete 16S rRNA gene sequence of strain SYP-B804 T (1506 bp) showed highest similarity to that of L. mephitis DSM 12574 T (98.0 %) while its similarities with other members of the genus were below 97 %. The neighbour-joining tree, supported by maximum-likelihood and maximum-parsimony trees (Figs 1, S4 and S5), also showed that strain SYP-B804
T was clustered within the genus Luteimonas. The DNA G+C content of strain SYP-B804
T was determined to be 71 mol%, which was within the range reported for members of the genus Luteimonas. Based on the results of the sequence analysis and phylogenetic tree, strain L. mephitis DSM 12574 T was considered for studies of DNA-DNA hybridization. The DNA relatedness value between strains SYP-B804 T and L. mephitis DSM 12574
T was found to be 38.1¡0.6 %, which is much less than the cut-off point (70 %) for the delineation of genomic species (Wayne, 1987) .
Strain SYP-B804
T could be distinguished from the closely related strain L. mephitis DSM 12574
T by various biochemical and physiological characteristics. For instance, strain SYP-B804
T could only grow in the presence of 0-2 % NaCl, unlike strain DSM 12574
T which could grow in the presence of up to 6 % NaCl. Strain SYP-B804
T could assimilate dextrin, D-fructose and pectin but not aesculin, unlike strain DSM 12574
T . On the basis of differences in biochemical, physiological and molecular characteristics, strain SYP-B804
T could be considered to represent a novel species of the genus Luteimonas for which the name Luteimonas notoginsengisoli sp. nov. is proposed.
Description of Luteimonas notoginsengisoli sp. nov. at the following conditions: temperature range (15-40 uC), pH 5-9 and 0-2 % (w/v) NaCl. Optimal growth occurs at 28-32 uC, pH 7-8 and in the presence of 1 % NaCl (w/v). Positive results for catalase, milk coagulation and peptonization and gelatin liquefaction but negative results for oxidase, nitrate reduction and H 2 S production. Tweens 20, 40, 60 and 80 are hydrolysed, but not cellulose, urea or starch. Can assimilate acetic acid, acetoacetic acid, L-aspartic acid, dextrin, D-fructose, D-fructose 6-phosphate, D-galacturonic acid, L-galactonic acid lactone, gentiobiose, gelatin, glycyl-L-proline, D-glucose 6-phosphate, glucuronamide, L-glutamic acid, pectin, propionic acid, L-serine and Tween 40 but not L-alanine, N-acetyl-D-galactosamine, N-acetyl neuraminic acid, c-aminobutyric acid, D-arabitol, D-aspartic acid, bromosuccinic acid, cellobiose, citric acid, formic acid, D-galactose, a-D-glucose, glycerol, L-histidine, a-hydroxybutyric acid, p-hydroxyphenylacetic acid, inosine, myo-inositol, a-ketobutyric acid, a-lactose, maltose, D-mannitol, methyl b-D-glucoside, 3-methyl glucose, methyl pyruvate, melibiose, raffinose, L-rhamnose, D-salicin, D-serine, D-sorbitol, stachyose, sucrose, trehalose or turanose. Positive for acid phosphatase, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase and naphthol-AS-BI phosphoric acid hydrolase. The predominant respiratory quinone is Q-8. The polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and an unknown polar lipid. The major cellular fatty acids are iso-C 15 : 0 , summed feature 9, iso-C 11 : 0 and iso-C 11 : 0 3-OH.
The type strain is SYP-B804 T (5KCTC 42211 T 5JCM 30329 T ), which was isolated from the rhizosphere of Panax notoginseng. The DNA G+C content of strain SYP-B804
T is 71 mol%.
